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The cyclized rubber of the present invention which 
comprises a carboxyl group or a group which can induce to the 
carboxyl group is a cyclized rubber of a polymer which has the 
followings: 

(A) a unit based on a conjugated diene represented by 
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(in which , R1-R6 each represents a hydrogen atom, an alkyl group 
or an aryl group and they can be the same or different from each 
other) , or 

(B) a unit based on a conjugated diene represented by 
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(in which , R7-R12 each represents a hydrogen atom, an alkyl group 
or an aryl group and they can be the same or different from each 
other) , or 

(C) a unit based on an unsaturated aliphatic hydrocarbon, an 
unsaturated aromatic hydrocarbon or a nitrogenous aliphatic 
hydrocarbon which can be copolymerized with a conjugated diene, 
and 



(D) a unit based on an unsaturated monomer such as a , $- 
unsaturated carboxylic acid, an acid anhydride thereof or an 
ester derivative thereof. 

The cyclized rubber can be obtained by the following 
methods for example: (I) a method of carrying out polymerization 
of a polymer based on a unit of (A) and/or (B) , or a polymer 
which further has the unit of (C) in addition to the 
above-mentioned polymer, under coexsistance of the unsaturated 
monomer of (D) to obtain a copolymer which has a copolymer 
component of the unit based on (D) , and then cyclizing the 
copolymer; (II) a method of adding the unsaturated monomer of 
(D) to a polymer based on a unit of (A) and/or (B) or to a polymer 
which further has the unit of (C) in addition to the 
above-mentioned polymer, and then cyclizing the resultant; or 
(III) a method of cyclizing a polymer based on a unit of (A) 
and/or (B) or a polymer which further has the unit of (C) in 
addition to the above-mentioned polymer, and then adding the 
unsaturated monomer of (C) . Among them, a cyclized product 
obtained by the method (II) suits most to an obj ect of the present 
invention. 

As examples of the conjugated diene polymer based on a 
unit of (A) and/or (B) , mentioned can be made of a polymer or 
copolymer of conjugated diene such as isoprene, butadiene, 
pentadiene or phenylbutadiene . As examples of the conjugated 
diene polymer based on a unit of (A) and/or (B) and (C) , mention 
can be made of a copolymer of the above-mentioned conjugated 
diene and a substance such as styrene, a - methylstyrene, 
ethylene, propylene, isobutylene or acrylonitrile . Among them, 
polyisoprene is preferably used because it suits most to the 
object of the present invention. 

As examples of the unsaturated monomer (D) , mentioned can 
be made of an acrylic acid compound such as acrylic acid, 
methacrylic acid, methyl acrylate, ethyl acrylate, methyl 
methacrylate, ethyl methacrylate; maleic acid compound such as 
maleic acid, maleic anhydride, maleic acid methyl ester, maleic 
acid dimethyl ester; and itaconic acid, fumaric acid, crotonic 



acid or mesaconic acid. Among them, maleic acid compound is 
most preferably used. When a maleic acid compound is added to 
the system of conjugated diene polymer, it reacts with the 
conjugated diene polymer to generate a conjugated diene polymer 
containing a carboxyl group which has, as its side chain, a 
succinic acid derivative residue such as succinic acid residue, 
succinic anhydride residue, succinic acid monoester residue or 
succinic acid diester residue. 

In the. conjugated diene polymer comprising a carboxyl 
group or a group which can induce a carboxyl group, if the amount 
of the group based on (D) which provides the carboxyl group or 
the group that can induce to the carboxyl group is too small, 
satisfactory adhesion effect cannot be obtained. If the amount 
is too big, not only the separation of the cyclized product at 
the time of production process or a purification process, but 
also condition setting in developing the photoresist become 
difficult. Accordingly, the amount is suitably 0.01 to 20 mol 
to the diene monomer unit of the conjugated diene polymer, and 
preferably is 0.1 to 10 mol thereto. At the time of cyclizing 
the conjugated diene polymer and subsequently introducing the 
carboxyl group or the group which can induce to the carboxyl 
group is set by the amount per lOOg of diene nomomer unit of 
the conjugated diene polymer before its cyclization, and it is 
the same amount to that of the conjugated diene polymer having 
the carboxyl group or the group which can induce to the carboxyl 
group . 

Cyclization reaction of the conjugated diene polymer may 
slightly vary depending on the presence of the group such as 
the carboxyl group, but the reaction can be carried out by using 
a general Friedel-Craf ts catalyst such as sulfuric acid, para 
Toluylene sulfuric acid, trifluoride boric acid, aluminum 
chloride, tin tetrachloride, titanium tetrachloride, zinc 
chloride, ethyl aluminum dichloride, trialkyl aluminum/ 
titanium tetrachloride, alkyl aluminium halite/ halogenated 
hydrocarbon,, or halogenoacetic acid. 

In the present invention, when the number average 



molecular weight is too small, solubility of the photoresist 
at the time of its development becomes too good so that few film 
remains and that coating strength becomes poor. On the other 
hand, when the number average molecular weight is too big, 
disadvantages such as deteriorated workability and low 
resolution are caused due to high viscosity and low solubility. 
Accordingly, the number average molecular weight is suitably 
in the range of 10, 000 to 500, 000, and is preferably in the range 
of 50,000 to 300,000. 



